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BBenenne

PaGouwas mporpamma 1o (pu3MKe CocTaBlIeHA HA OCHOBE!

e ®denepanbHOrO0 TOCYJAPCTBEHHOIO 00OpPa30BAaTEIbHOrO CTaHAApTa OCHOBHOTO OOIIEro 0O0pa30BaHUs, YTBEPXKIEHHOTO MPHUKA30M
MunucrtepcTBa oopazoBanus U Hayku P® ot 17 mas 2012 Ne 413;

e [IpumepHoii mporpamMmbl CpeTHETO O0IIET0 00pa30BaHUS;

e ABTOpckoi yueOHO# mporpammsl 1o ¢usuke. [IpeamerHas nunus yuyeOHukoB cepun « Kiaccumueckuit kype» 10-11 kmaces/ A.B.
ITaTanuna;

e Tpeboranuii oopazoparenbHoi mporpammbl MKOY COII n. BuuéBmuHa ¢ yuérom pabodeit mporpaMMbl BOCITUTAHUS.

Pabouas mporpamma cocrasiena B pamkax Y MK no ¢usuxe mis 10 kinacca (aBropst: I'.Sl. Mskumes, b.b. Byxosnes, H.H. Cotckwuii, mox pea. H.A.
[TapdentbeBoit) n3garenscta « [IpocBemenne», 2020, st 11 kinacca (aBropsl: ['.51. Mskumes, b.b. byxosues, B.M.Uapyrun, non pen. H.A.
[TapdenrtbeBoii) nznarensctBa «IIpocsemenuey, 2020.

Ha u3yuenue npeamera orBoautcs B 10 kinacce 1 gac B Hegemto (34 yueOubie Henmenu), utoro 34 gaca 3a yueOHbIH roj, B 11 kiacce 1 gac B HeJeImro
(34 yueOusbie Henenu), UTOro 34 yaca 3a y4eOHBIH ro.



IInanupyembie pe3yJbTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3y/ibTAThl 0CBOEHHUSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

1) poccuiickas rpaxaaHcKas UACHTUYHOCTh, TATPUOTH3M, YBOKEHHE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH Tiepes] PoquHoiA, ropaocTu
3a CBOM Kpai, cBo0 PonuHy, mpoluioe U HacTosiiee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe TOCYyJapCTBEHHBIX CUMBOJIOB (rep0, (iar,
THMH);

2) rpaklaHCKasl O3S KaK aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUMCKOro OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIPaBa U
0053aHHOCTH, YBA)XAIOIIETO 3aKOH M MPABOMOPSIOK, OOJIAAIOMIEr0 YYBCTBOM COOCTBEHHOTO JOCTOWHCTBA, OCO3HAHHO NPHUHHUMAIOIIETO
TpaJMLIMOHHbIC HAIIMOHAIBHBIE U 00IIeYeIOBeYeCKIEe T'YMaHUCTHYECKHIE U JIeMOKPAaTUYECKHE [IEHHOCTH;

3) TOTOBHOCTH K ciy>keHuto OTe4ecTBy, €ro 3alliuTe;

4) chopMHpPOBaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH U OOIIECTBEHHOM MPAaKTHUKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIbTYP, @ TAK)KE Pa3IHUHBIX (GOpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKIE CBOETO MECTa B MOJIMKYJIBTYPHOM MHpE;

5) chopMHUPOBAaHHOCTH OCHOB CaMOPAa3BUTHS M CaMOBOCIUTAaHUS B COOTBETCTBUU C OOIIEYENOBEUYECKHMMH I[IEHHOCTSAMU U HJI€aTaMu
IPaKTAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIBHON, TBOPUYECKON M OTBETCTBEHHOM JCSATCIILHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEACHUE B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH JAMUAJIOT C IPYTMMH JIIOJbMU, IOCTUTaTh B
HEM B3aWMOIIOHMMAaHUs, HAXOJIUTh OOIIME IEIH U COTPYAHHYATH JUISI MX JOCTHKCHHS, CIIOCOOHOCTh IMPOTHBOCTOSITH HUICOJOTHUU IKCTPEMHU3MA,
HAI[MOHAJN3Ma, KCeHO(POOUH, MUCKPUMHHALIUU IO COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM M JAPYTUM HEraTUBHBIM
COILIMATILHBIM SIBIICHUSIM;

7) HaBBIKY COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMHU MJIQJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTebHOI, OOIIECTBEHHO MOJIE3HOH, yueOHO-
MCCJICIOBATEIILCKOM, IPOCKTHOW U IPYTUX BHJIAX JIEATEIHBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHIE Ha OCHOBE YCBOEHUS 00IIEUYeTIOBEUECKUX IIEHHOCTEMH;

9) TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUN BCEU KU3HH; CO3HATEIILHOE OTHOIIEHUE K
HENPEePHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCTIEIIHON MPOodeCCHOHATBHON U 00IIECTBEHHOM e TENbHOCTH;

10) scTeTYecKOe OTHOIICHUE K MUPY, BKITFOYAs 3CTETUKY ObITa, HAYYHOT'O U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOMICCTBCHHBIX OTHOIICHHIA,

11) npuHsATHEe U peanu3aus EHHOCTEH 3J0pOBOro U 0e30macHOro obpasa KU3HU, TOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIIEHCTBOBAHUH,
3aHITHSIX CIIOPTHBHO-03/I0POBUTEIHLHON NEATSIIEHOCTHIO, HETIPUATHE BPEIHBIX MPUBBIUCK: KYPSHHUS, YIIOTPEOICHUS alTKOT OIS, HAPKOTHKOB;

12) 6epesxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PU3NYECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO, KAk COOCTBEHHOMY, TaK U JPYTUX
JIIOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TTOMOIII;

13) oco3HaHHBI BBIOOp Oynyiiell mpodeccur W BO3MOXHOCTEH peanu3alii COOCTBEHHBIX JKM3HEHHBIX ILJIAHOB, OTHOIIEHHE K
Po(heCCHOHATILHOM JEATSIILHOCTH KaK BO3MOXKHOCTH YYacCTHS B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiuewm;

14) chopMHPOBAHHOCT YKOJIOTHYECKOTO MBITIUICHUS, TOHUMAaHUS BIIHSIHHS COITHATBEHO-3KOHOMUYECKHX MTPOIECCOB HA COCTOSTHUE MPUPOTHON
U COLIMAIBHON CPEeJIbl; MPUOOPETEHUE OIBITa SKOJIOT0-HATIPABIEHHOM NesSTebHOCTH;

15) OTBETCTBEHHOE OTHOIIICHHUE K CO3JJaHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO NMPUHSATHUS IICHHOCTEH CEMEWHOM JKHU3HH.



MeTanpeaMeTHbIe pe3yJIbTAThl 0CBOCHHS OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMbl cpeHero oo1mero 00pa3oBaHus

1) yMmMeHHe caMOCTOATENbHO ONPEACATh LEIH JACATEIIBHOCTH W COCTaBJATh IUIAHBI JEATEIBHOCTH; CAMOCTOSITENIBHO OCYIIECTBISATD,
KOHTPOJIUPOBATH U KOPPEKTHPOBATH JEATEIBHOCTB; UCIIOJIB30BATh BCE BOZMOXHBIE PECYPCHI IS JOCTHIKEHUS TIOCTABICHHBIX LEJICH 1 peaTn3anum
IUTAaHOB JIESITEIILHOCTH; BEIOMPAThH YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYAlUsX;

2) yMeHHe MPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATh B IMPOILIECCE COBMECTHOM AEATENBHOCTH, YUYUTHIBATh MO3HUIUH JAPYTUX YIaCTHUKOB
JesITeTbHOCTH, 3PPEKTUBHO pa3pemaTb KOH(QIHUKTEI,

3) BiazeHHE HABBIKAMHU IIO3HABATENBHOW, y4eOHO-HMCCIICTOBATEILCKOW W MPOEKTHOW JEATEIFHOCTH, HAaBBIKAMH pa3pelleHHs MpoOieM;
CIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSATEIILHOMY IIOMCKY METOIOB PEIICHUS MPAKTUUYECKUX 3314, IPUMEHEHUIO PA3TMYHBIX METO0B ITO3HAHHUS;

4) TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIbHOW WH(OPMAIMOHHO-TIO3HABATEIBHOW IEATEIIFHOCTH, BIIAJICHHE HABBIKAMH MOTYYCHHS
HEo0X0uMol HH(OPMAIIMH U3 CIIOBapell pa3HbIX TUIIOB, yMEHHE OPHEHTUPOBATHCS B PA3ITUYHBIX HCTOYHUKAX HH(POPMALIUU, KPUTUIECKH OLIEHUBATh
¥ HHTEPIPETUPOBATh HH(HOPMALIUIO, ITOTYyIaeMYIO U3 Pa3IMYHbIX HCTOYHHKOB;

5) yMeHHE HUCHOIb30BaTh CpencTBa MH()OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TexHojorui (mamee - MKT) B pemieHuM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 33124 ¢ COOJI0IeHHEM TPEOOBaHUI SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301MacHOCTH;

6) yMeHHE ONpeeNsaTh Ha3HAYCHUE U QYHKIMH PA3IMYHbBIX COIMAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSATEIBHO OICHWBATh M IPHHUMATH PEIICHUs, ONPENSISIONIME CTPATETHI0 IOBENEHUS, C Y4YETOM TPaXJTAaHCKUX U
HpPABCTBEHHBIX [IEHHOCTEI;

8) BiIazieHNe SI3BIKOBBIMHU CPEACTBAMH - YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, HCIIOJIb30BATh aJICKBATHBIC S3BIKOBBIC
CpPENCTBa;

9) BrajieHne HaBbIKAaMH MTO3HABATEIBHON peIeKCHH KaK 0CO3HAHMSI COBEPIIAEMBIX JCHCTBUI U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIBTATOB U
OCHOBAaHMH, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX [TO3HABATEIbHBIX 33724 U CPEJCTB UX JTIOCTHXKEHUS.

IIpeamMeTHbIe pe3y/ibTAaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl CpeHero 00uero 00pa3oBaHus

[IpeameTHBIE pe3yabTaThl U3yUEHUS MPEIMETHON 00acTu «EcTecTBeHHBIE HAYKW» BKIIIOYAIOT MPEIMETHBIE PE3YNIbTaThl U3yUEHUs YUeOHOTO
npeaMera «Pusukan.

ba3oBsIil ypoBeHB - TpeOOBaHUs K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUs 0a30BOT0 Kypca GU3UKU JTOJDKHBI OTPaXKaTh:

1) chopMUPOBAaHHOCTH IPEJCTABICHU O POJIH U MecTe (PU3UKH B COBPEMEHHON HAayYHOW KapTHHE MUPA; MOHUMaHUe PU3NIECKON CYIIHOCTH
HaOoaeMbIX BO BeenleHHOMN sBICHM; TOHUMaHUE Poiau (GU3UKUA B (POPMHUPOBAHUH KPYro3opa U (PyHKIIMOHATBHOM TPaMOTHOCTH UYE€JIOBEKa JIs
pelIeHNs TPaKTUYECKUX 3a/1adY;

2) BIIaJieHWe OCHOBOTOJATAIONIUMU (DU3UYECKUMH TOHATUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH WM TEOPHUSMHU; YBEPEHHOE TIOJb30BaHUE
(bu3NYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

3) BiajieHHe OCHOBHBIMH METOJAMH HAy4YHOTO TMO3HAHWS, WCIIOIB3YEeMBIMH B (U3UKE: HAOIIOJCHUE, OMUCAHWEe, U3MEPEHHUE, IKCIICPUMEHT;
yMeHHsI 00pabaThiBaTh pE3yNbTaThl H3MEPEHU, OOHAPYXKUBATh 3aBUCHUMOCTh MEXIYy (U3NYECKUMHU BEIHMYMHAMH, OOBSICHATH MOTyYCHHBIS
pE3YyJbTATHI U JIENIATh BHIBOJIbI;

4) copMHPOBAHHOCTH YMEHHUS pelliaTh (PU3HUUECKUE 3a/1aUH;

5) chopMHPOBAHHOCTH YMEHHMSI IPUMEHSTH MTOJTYYSCHHBIC 3HAHUS JIJIS1 OOBSICHEHUS YCITOBUH MPOTEKAHUS (PU3NUECKHUX SBJICHUN B IPUPOJIC U TSI
MPUHATHUS TPAKTUYECKUX PELICHHUI B IIOBCEIHEBHOM KU3HU;



6) copMHUPOBaHHOCTH COOCTBEHHOMN MO3UIIMH 110 OTHOIICHUIO K (PU3UUECKOM HH(pOpMAIINH, TTOITy4aeMON U3 Pa3HbIX HCTOYHUKOB.

VYrayOneHHBIN YPOBEHbD - TPEOOBAHHUSI K MIPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS YIITyOJICHHOTO Kypca (DU3UKHU JOJDKHBI OTPAXKATh:
1) chopMUpPOBAaHHOCTH CHCTEMBI 3HAHHMI 00 OOMUX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX, MPEACTABICHUN O ICHCTBUH BO

Bcenennoit (1)I/ISI/ILIeCKI/IX 3daKOHOB, OTKPBITBIX B 3CMHbBIX YCIIOBUAX;

2) chOopMUPOBAaHHOCTh YMEHHS HCCJIEIOBATh M aHAIM3HPOBATh pazHOOOpasHble (hM3WYECKHE SBICHHUS M CBOWCTBA OOBEKTOB, OOBSICHSATH
IPUHLUIBI pabOThI ¥ XapaKTEPUCTUKU PUOOPOB U YCTPOMCTB, OOBACHATh CBA3b OCHOBHBIX KOCMUUECKUX OOBEKTOB C T€OU3NUECKUMU SIBIICHUSIMHU;
3) BianeHne yMEHHUSMH BBIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIONINX (PU3MYECKHX 3aKOHOMEPHOCTEW M 3aKOHOB, IPOBEPSATH

HX OKCIICPUMEHTAJIBHBIMHA CPEACTBAMU, (bOpMy.]'Ipr;I OEJIb UCCIICAOBaHUA,

4) BnameHUE METOJIaMU CaMOCTOSITEIPHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3NUYCCKUX IKCICPUMEHTOB, ONMUCAHUS U aHATN3a MOJYYCHHON
M3MEPUTENIbHON HHpOpMaLUK, OTIpeieNIEHUs JOCTOBEPHOCTH MOy4YEHHOTO PE3yIIbTaTa;

5) chopMHUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, AaHAIM3UPOBATH M OLICHUBATH IMOCIICJACTBHUS OBITOBOM M MPOU3BOJCTBEHHOU JIEATEIBHOCTH
YeN0BEeKa, CBA3aHHOM ¢ (PU3MUECKUMHU MTPOLIECCAMHU, C TO3UIUI SKOJIOTHYECKON OE30MacCHOCTH.

B PE3YIbTATC U3YHUCHUS yqeGHoro IIpeaMcETa «®Du3uka» Ha YPOBHEC CPCAHCTO O6IH€FO O6pa30BaHI/I$IZ

BrinyckHUK Ha 62a30BOM YPOBHE HAYYUTCS:

BeinycKHUK Ha
HAYYHUThCH:

0a30BOM YpOBHe IOJYYHUT BO3MOKHOCTH

J€MOHCTPUPOBATh Ha MpHUMEpax pojib U MecTO (GU3UMKU B (OPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPa, B PAa3BUTUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOCH;

JIEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXY (DU3UKON U IPYyruMu
€CTECTBEHHBIMHU HayKaMH;

YCTaHABIIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUYHBIX SIBJICHUI U IPUMEHSATh
OCHOBHBIE (PU3MUECKUE MOJIENHN JJIsl UX ONMUCAHUS U OOBICHEHHUS;

HCIOJIb30BaTh HMHQOpMAIMIO (PU3UUECKOTO COAEpXKaHUS IPH PElICHUU
y4eOHBIX, MPAKTHUECKUX, IPOEKTHBIX U HCCIEI0BATENbCKUX 3aa4, HHTErpUpYs
MH(OPMALIMIO U3 PA3IUYHBIX UCTOYHUKOB U KPUTUYECKH €€ OIICHUBAs;

pasnuyatb M YMETh HCIOJIb30BaTh B  y4eOHO-HMCCIEI0BATENbCKOM
JeSITeIbHOCTH METO/Ibl HAYYHOT'O MO3HaHUsI (HaOII0AeHHE, ONTMCaHNe, U3MEPEHUE,
HKCHEPUMEHT, BBIIBUKEHUE TUIIOTE3bI, MOACTUPOBAHKE U AP.) U POPMBI HAYIHOTO
no3HaHus (¢pakThl, 3aKOHBI, TEOPUH), JTEMOHCTPUPYS HA IpHUMEpax HX PoOjb U
MECTO B HAyYHOM I103HAHUU;

MPOBOAUTH MpPSIMbIE M KOCBEHHbIE H3MEHEHUs (U3MUECKUX BEJIHYHH,
BbIOMpass M3MEpUTENIbHbIE MNPUOOPHI € YYETOM HEOOXOAMMOM TOYHOCTH
W3MEPEHUH, IJIAHUPOBAaTh XOJ HM3MEPEHHUH, IOIy4aThb 3HAYEHUE H3MEpsSEeMOM
BEJIMYMHBI M OIICHUBATh OTHOCUTEIBHYIO OTPEIIHOCTD 110 33JaHHBIM (opMyJiam;

HOHUMAMb U 0OBACHAMb YELOCMHOCIb QUUYECKOU Mmeopul,
Pazuuams cpaHuybl ee NPUMEHUMOCMU U MeCmo 8 psady Opyeux
Quzuueckux meopuii;

enadems npuemamu nocmpoeHs. meopemuieckux
O00KA3amMenbCms, d  MAaKdce HPOSHOZUPOBAHU — OCODeHHOCmell
npomeKaHusi Pu3U4eCcKUx s81eHUll U NPOYecco8 Ha OCHOBE NOTYYEHHBIX
meopemuuecKux 8bl600068 U QOKA3AMENbCME;

xapakxmepuzoeambs CUCMEMHYIO c653b medHcoy
OCHOBONONA2AIOUWUMU HAYYHBIMU NOHSMUSIMU. NPOCMPAHCMEBO, 8PEMs,
mMamepus (6eujecmeo, noie), 08udcenue, CUld, SHepus;

8bI0GUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOLALANOUSUX
@uzuuecKux 3aKOHOMepHOCMell U 3AKOHO8;

CamocmosmenvHo NIAHUPOBAMb U  HPOBOOUMb  (uuyecKue
IKCHEePUMEHMbL,

xapakmepuzosams 2100a1bHble NpoOIeMbl, cmoawjue nepeo
YeoBeyecmeoM: dHepeemuyecKue, colpbesvie, IKOI02UYecKue, — U
PO PU3UKU 8 peleHUU dMux npooiem,

pewams  NPAKmuKo-OpUeHMUpPOBaHHble  KA4eCmeeHHvle U
pacuemmuble ¢huzuueckue 3a0auu ¢ 8b100poM uauueckou mooenu,
UCNONb3YSl  HEeCKONbKO — (QU3UYECKUX  3aKOHO8  UlU  opmyn,




NPOBOJUTH  MCCIEOBAHUS  3aBUCUMOCTEH  MeXIy  (pu3HuecKuMH
BEJIMYMHAMU: TIPOBOJUTH U3MEPEHUS M ONPEACIATh HA OCHOBE HCCIICIOBAaHUSA
3HAUEHUE [apaMeTPOB, XapaKTEPU3YIOIIUX JAHHYIO 3aBHUCHUMOCTb MEXAY
BEJIMYMHAMH, U J1€1aTh BBIBOJL C yYETOM IIOTPEIIHOCTH U3MEPEHUM;

UCTOJNB30BaTh JUIS ONHCAHUS XapakTepa TMPOTEKaHUs (U3NIECKUX
nporeccoB (U3NYECKUE BEIMYUHBI U JEMOHCTPUPOBATH B3aMMOCBS3b MEXIY
HUMU;

UCIOJb30BaTh JUIS ONMCAHUSA XapakTepa MpOTEeKaHUs (U3NUYECKUX
MPOIECCOB (PU3UUECKUE 3aKOHBI C YIETOM I'PAaHUI] UX IPUMEHUMOCTH;

pelmaTb KayeCTBEHHbIE 3a7aud (B TOM YHCIE M MEXIPEIMETHOIO
XapakTepa): HCIOJIb3ysl MOJENH, PU3NUECKUE BEIIMYMHBI M 3aKOHBI, BRICTPAUBATh
JIOTMYECKU BEpPHYIO LENOYKY OOBSCHEHHs (J10Ka3aTeIbCTBA) MPEAJIOKEHHOIO B
3a/1aue mpolecca (SBJIeHUs );

pelaTh pacueTHbIE 3a7ayd C SIBHO 3aJlaHHOM (U3MYECKONl MOJEbIO: Ha
OCHOBE aHaIM3a YCIOBHUS 3aJaudl BBIACIATh (DPU3MUYECKYI0 MOJENb, HAaXOIHUTh
¢bu3nyeckre BeIMYUHBI U 3aKOHBI, HEOOXOIUMBIE U JOCTATOUHBIE JUIsl €€ peILeHMs,
IIPOBOJMTH PacueThl U IPOBEPSTH MOTYUEHHBIN pPe3yNbTarT;

YUUTHIBaTh I'PaHMIIbI IPUMEHEHUs U3YYEHHBIX (DPU3MYECKHX MOJeNed Mpu
peleHny (PU3NYECKUX U MEXITPEIMETHBIX 3a/1a4;

MCIOJIb30BaTh WH(POPMAIMIO ¥ TIPUMEHSTh 3HAHUS O MPUHIUIAX PAOOTHI U
OCHOBHBIX XapaKTE€pPUCTHKaX M3Y4YEHHBIX MallMH, NpUOOPOB U JAPYrHX
TEXHUYECKUX  YCTPOWCTB  JUIsl  pEeHIeHHs]  MPaKTUYECKUX,  ydeOHo-
HCCIIEIOBATENbCKUX U MIPOCKTHBIX 3a/1a4;

UCIOJIb30BaTh 3HaHUS O (¢u3nyeckux oOOBEKTaX M Ipoleccax B
MOBCEJJHEBHON KHU3HM i obOecriedeHus: Oe30MacHOCTH IpH OOpalIleHUu ¢
npubopaMy M TEXHUYECKUMHU YCTPONCTBaMH, JII COXPAaHEHUs 370pPOBbs U
COOJIFOJICHUsSI HOPM SKOJIOTMYECKOT0 MOBEACHHMsSI B OKpYXKarolled cpene, Uis
MIPUHATHS PEUICHUI B TOBCEAHEBHOMN )KM3HU.

CBA3LIBAIOWUX U3BECHble (hu3UUecKUe GelUdUHbl, 6 KOHMeKCme
MENHCNPEOMEMHBIX CsI3el;

00bACHAMb NPUHYUNBL PAOOMbL U XAPAKIMEPUCMUKY U3YYEHHBIX
MAwuH, npubOPO8 U MeXHUUeCKUX YCmpoucme;

00vACHAMY  YCI08UA NPUMEHEHUs Qu3uyeckux mooeneti npu
peuteHulu puzuueckux 3a0ay, Haxo00ums A0eK8aAMHYI0 NPeOIONCEHHOU
3a0aue ¢huzuueckyro mMooeib, paspeulams npooiemy Kak Ha OCHO8e
UMEIOUWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

BbInycKHHK Ha yri1y0JIeHHOM YPOBHE HAYUYMTCS:

BeinyckHUK  Ha
BO3MOKHOCTb HAYYUTHCH:

yriy0JleHHOM  YPOBHE  IOJIYYHT

OOBSCHATh W aHAJIM3UPOBATh POJb U MecTO (U3UKU B (POpMHpPOBAHUHU
COBPEMEHHOW Hay4YHOW KapTHHBI MHUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTWH, B TPAKTUYECKON JIEATEIILHOCTH JIHOJIEH;

XapaKTepu30BaTh B3aUMOCBS3b MEXKy QU3UKOM U IPYTUMHU €CTECTBEHHBIMHU
HayKaMu;

nposepsimb IKCNEPUMEHMATbHLIMU CPEOCBAMU BbLOGUHYMbIE
eunomesvl, GOPMyIUPYs yeab UCCIe008AHUS, HA OCHOBE 3HAHUS
OCHOBONONA2AIOWUX PUUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

OnUCHIBAMb U  AHATUZUPOBATL NOJYVYEHHYIO 8 pe3ylbmame
NPOBEOCHHbIX — (DU3UYECKUX — IKCNePUMEHmMO8  UH@OpMayuio,
onpeoensims ee 00CMOBEPHOCIb,




XapaKTEepU30BaTh CHUCTEMHYIO CBSI3b MEXJAY OCHOBOIOJIArarolMU
HAayYHBIMH MOHSTHSIMH: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IOJE),
NBUKEHUE, CUJla, SHEPTHS;

MOHUMATh U OOBSCHATH LEIOCTHOCTh (U3NYECKON TEeOopHuH, pa3inyaTh
IPaHUIBI €€ TPUMEHUMOCTH U MECTO B PSIIY IPYTUX (PU3UUECKHUX TCOPHIA;

BJIQJIETh MPHUEMaMH IMOCTPOCHUS] TEOPETUYECKUX O0KA3aTEIbCTB, a TAKKE
MIPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEeKaHUs (PU3MUECKUX SBJICHUH U MPOILIECCOB
Ha OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

CaMOCTOATENIbHO KOHCTPYUPOBATh SKCIEPUMEHTAIbHBIC YCTAHOBKH IS
MIPOBEPKHU BBIIBUHYTHIX TUIIOTE3, PACCUUTHIBATH A0OCOTIOTHYIO U OTHOCUTEIIbHYIO
MOTPEUTHOCTH;

CaMOCTOSITENILHO IJIAHUPOBATh U MPOBOJIUTH (PU3NUECKUE SKCIIEPUMEHTHI;

pemarb  MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W pPacCUYETHBIC
¢dbusznueckue 3agaud C OMOPOW Kak Ha W3BECTHbIE (DHU3MYECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJICIIH, TaK W HA TEKCTHI C H30BITOUHOUM HH(OPMAIIHEH;

OOBSCHATH TPAHMIIBI MPUMEHEHUS M3YyYEHHBIX (PU3UYECKUX MOJIEIeH MpH
penreHny (pU3HYECKUX U MEXKIIPEIMETHBIX 3a/1a4;

BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOIATAIONINX (PU3HMUECKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

XapaKTepu30BaTh II100aIbHbIE IPOOJIEMBI, CTOSIILIKE NIEPE]] YETOBEUECTBOM:
SHEPTeTHYECKHE, CHIPHEBBIC, IKOIOTUYECKUE, U POJIb (PU3UKU B PEUICHUH ITUX
npo0em;

OOBSCHATh MPUHIUIBI PabOTHl U XApaKTEPUCTHKU H3YYCHHBIX MAIIHH,
MPUOOPOB U TEXHUUECKUX YCTPONCTB;

OOBSICHATh YCIOBUS TPUMEHEHHUS (U3MUECKUX MOJENeH Mpu pelIeHUH
(bU3MYEeCKUX 3a7a4, HAXOAUTh aIEKBAaTHYIO MPEJIOKEHHOMN 3a7aue PU3NIECcKyto
MOJIeTb, pa3peuaTh MpodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM, Tak U MPHU
MTOMOIIIM METOJIOB OLICHKH.

NOHUMAmMb U OOBACHAMbL  CUCMEMHYIO  CB3b  MedHcoy
OCHOBONONA2AIOWUMU HAYUHBIMU NOHSMUAMU. NPOCMPAHCMEO, 8PEMSL,
Mamepus (6ewgecmeo, noie), 08UICeHUe, CUNd, IHEPUs;

peuiams 9KCNepUMeHmanbHble, KauecmeenHbvie u
KOJIUYECMEeHHble  3A0a4l  ONUMNUAOHO20  YPOBHS  CILONCHOCHIU,
UCNONIL3YS (puzuUecKue 3aKOHbl, d MAKNCe YPABHEHUS, CE53bl8aAlouuUe
Qusuveckue serudUHbL,

AHATUZUPOBAMb 2PAHUYBI NPUMEHUMOCIMU (PUUYECKUX 3AKOHOS,
NOHUMAamMb  8ceobwull  xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U
02PAHUYEHHOCMb UCNONb308AHUSL HACMHbIX 3AKOHO8;

Gopmyauposams u peuiams Ho8ble 3a0ayll, 03HUKAIOWUE 8 XOO0e
VUeOHO-UCCNe008aAMENbCKOU U NPOEKMHOU 0esimebHOCMUL,

VCOBEPUIEHCMBOBAMb NPUOOPLL U MemoObl UCCIe008AHUSL 8
COOMBEeMCcmeauU ¢ NOCMABIeHHOU 3a0a4ell;

UCNONIBL3068AMb MEMOObl MAMEMAMUYEeCcK020 MOOEIUPOBAHUS], 8
MoM yucie npocmetiuiue Cmamucmudeckue memoovt 0 0opabomxu
Pe3VIbmamos KCnepumMeHma.




TeMaTnuyeckoe MIIAHMPOBAHUE, B TOM YHCJIe € Y4€éTOM padoueil mporpaMMbl BOCIMTAHMS, ¢ YKa3aHHEM KOJIUYeCTBA 4YacoB,

OTBOJMMBIX HA OCBOEHHE KaKI0H TeMbl

11 kynace
IIpakTnyeckas IlesieBble IPUOPUTETHI BOCIMTAHUS
Koa- Koa-so 4acThb
HazBanue pasgena, Tembl po | ONTPOI NPOrpaMMBbl
qacos| “IPX JlabopaTopHble
pador
padoThI

OcHO6bl 31eKMPOOUHAMUKY 6 1 2 B BocniuTaHuM J1eTeil FOHOLIECKOT0 BO3pacTa TAKMM IPUOPUTETOM
(npodonsicenue) SIBJISICTCS CO3/1aHUE OJIaroNpUATHBIX YCIOBHM 11 IPpUOOpETEHHs
MarsHuTHOE 1osie 3 [IKOJIbHUKAMU OIIbITa OCYLIECTBICHUS COLIMAIBHO 3HAUUMBIX JIEJI.
DIEKTPOMATHUTHAS MH YKL 3 BriieneHne 1aHHOTO IPUOPHUTETA CBS3aHO C OCOOCHHOCTAMU
Konebanus u eontol 9 2 1 [IKOJIbHUKOB FOHOIIIECKOI'O BO3pACTa: ¢ UX MOTPEOHOCTHIO B
Mexannueckie KonebaHms 2 PKIH3HEHHOM CaMOONPE/ICIICHUH, B BbIOOpE JalibHEHIIero
DJIEKTPOMArHUTHBIE KOJICOAHMSI 4 PKI3HEHHOTO MYTH, KOTOPBI OTKPLIBACTCA HEPE] HUMH Ha MOpore
P ——— 1 CaMOCTOSITENILHON B3pPOCIION KU3HHU. CI[?J'IaTL IPaBUJIbHBIN 33]:160[)
D ACKTPOMATHITHBIC BOAHEL 5 CTApLIEK/IACCHHKAM MOMOET HMEIOLIMHACH Y HUX PeallbHbIH

[IPAKTUYECKUHA, COLIMATIBHO 3HAYMMBIN OIBIT, KOTOPBII OHU MOTYT
Onmuka 9 1 5 [pruoOpecTy, B TOM YHCIIE U B IIKOJIE. JTO:
CBeTOBbIE BONHEL 5 - OTIBIT JI€JI, HAIIPaBJIEHHBIX Ha 3a00TY O CBOEH CeMbe, POJIHBIX U
(DJIEMEHTHI TEOPUH OTHOCUTEIBHOCTH 2 B ITH3KHX:
[131y4eHIe ¥ CICKTPBI 2 - TPYZOBOH OIIBIT, OIBIT Y4aCTUs B IIPOU3BOJACTBEHHOU IIPAKTHUKE;
Keanmosan pusuka 7 1 - OMBIT JIe]I, HATIPABJIEHHBIX HA T10JIb3Y CBOEMY POJHOMY CEIy,
(CBETOBBIE KBaHTHI 1 CTpaHe B LIEJIOM, OTIBIT JESITEIbHOTO BBIPAXKEHHUS COOCTBEHHOM
ATomHast pusnka 2 FPa’KIaHCKOW ITO3HLIVH;
Du3nKa aTOMHOTO Spa 2 - OIIBIT IPUPOJTOOXPAHHBIX JEIT;
(D7IEMEHTAPHBIE YACTUIIBI 1 - OIIBIT pa3pelleHUs] BO3SHUKAIOIUX KOH(DIUKTHBIX CUTYyal[uil B
Acmponomusn 3 [I1KOJIE, I0Ma WJIN Ha YIIHIIE;
ConHeunas cucremMa 1 - OIIBIT CAMOCTOSITEIILHOTO npno6peTveHm1 HOBBIX 3HaH1:1171,
CoutHIIE U 3BE3/1bI 1 [TPOBEICHUS HAYYHBIX MCCIIEN0BAHUM, OIBIT IPOEKTHON
Ctpoenue BeenenHoit fleATCIIPHOCTH,

1 - OIIBIT M3YYEHUS, 3aLIUTHl 1 BOCCTAHOBIIEHUS KYJIBTYPHOTO

HACJIC AU YEJIOBCUYCCTBA, OIIBIT CO3JaHUA COOCTBEHHBIX

HpOH3BCI[CHHI>i KYJBbTYPBI, OIIBIT TBOPUYCCKOTO CAMOBBIPAKCHU A,




- OIIBIT BEJICHUS 37J0POBOTr0 00pa3a >KU3HU 1 3a00THI O 37I0POBbE
IIPYTUX JIIOJIEH;

- OIIBIT OKAa3aHWA ITOMOIIINU Opr)KaIOH_[I/IM, 3360TBI O MaJIbllIax nJjin
MOXKHJIBIX JIFOJISIX, BOJIOHTEPCKUI OTIBIT;

- OIIBIT CAMOIIO3HAHMS M CAMOAHAaJIN3a, ONBIT COLIUAILHO
MPUEMIIEMOTO CAMOBBIPAKEHUS U CaMOPEaTU3aIIIH.

Bcero

34




Coaepxxanue yqyeOHOro npeamera
QDu3uka u Memoosvl HAYyYHO20 NO3HAHUA
®dusnka — pyHIaMeHTanbHas Hayka o npupoje. Hayunslil MeTon no3Hanus mupa. BzaumMocBs3b Mexay QU3UKON U JPyTUMH €CTECTBEHHBIMU
HayKaMu. MeTo/ibl Hay4HOTO HCCieoBaHus (pu3nyeckux siBieHui. Ilorpemnoctu u3mMepennii Gu3MuecKux BeIuYuH. MoJienupoBaHe SBICHUHN 1
IPOLIECCOB IMPHUPOJIbL. 3aKOHOMEPHOCTh M CIy4alHOCTh. ['paHUIBI NMPUMEHUMOCTH (U3MUEcKOoro 3akoHa. DU3MUECKHUEe TEOPUH U MPUHIIMII
cooTBeTcTBUS. Ponb 1 MecTo u3uKU B OPMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI MUPA, B PAKTUUECKOH AeATeIbHOCTH Jtoaei. dusnka u
KYJIbTypa

Mexanuka

[IpenMer u 3agaum KJIacCUYECKOM MeXaHUKH. KuHeMaTtudeckue XapaKTepUCTUKH MEXaHMYECKOIro ABMKEHHS. MoJenu Tel U JBUKEHUU.
PaBHOyCKOpeHHOE MPSMONIMHEWHOE JBUKEHHE, CBOOOIHOE MaJeHue. BMKEHUE Tela, OPOIIEHHOr0 MO/ YIJIOM K TOpU30HTY. JIBI)KEHHE TOYKHU 1O
OKpyxkHOCTH. [locTynarenbHOE U BpalaTeaIbHOE ABUKEHUE TBEPIOTO TEa.

BszaumopgeiictBue ten. Ilpunnun cynepnozunuu cui. MHepuuaneHas cucrema orcuera. 3akoHbl MexaHuku HproroHa. 3akonsl BecemupHoro
taroteHus, ['yka, cyxoro tpenus. J{BrmkeHne HeOSCHBIX TEJ U MX HCKYCCTBEHHBIX CITyTHUKOB. SIBICHUS, HA0II0JaeMbI€ B HEHHEPIIMAIBHBIX CUCTEMAaX
oTcyeTa.

Nmiynbe cuiibl. 3aKOH U3MEHEHHUS U COXPAaHEHUsI UMITyJIbca. PaboTa cuiibl. 3aKOH U3MEHEHUS U COXPAHEHUS SHEPTHH.

PaBHOBecHe MaTepraibHON TOYKHM U TBEPAOTO TeJa. Y CIOBUS PaBHOBECHS TBEPAOrO Tejla B UHEPIMAIBHON CHUCTEME OoTcueTa. MOMEHT CHUIIBI.
PaBHOBecue XUAKOCTH U ra3a. [[BUykeHHe KUJIKOCTEH U Tra30B. 3aKOH COXPAHEHHS YPHEPTUU B JUHAMUKE JKUJIKOCTHU U Ta3a.

Mexannueckue koieOaHus U BOJTHBI. AMIUTUTY/Ia, IEPHO/I, 4acToTa, (paza konebanuii. [IpeBpamienus suepruu npu konedaHusx. BelHyX1eHHBIS
KoJieOaHusl, pe30HAHC.

[Toniepeunblie 1 MPOIONILHBIE BOTHBI. JHEprus BonHbL. HTepdepenius u nudpakiivs BoIH. 3BYKOBBIE BOJTHBI

Monekynapnaa pusuxka u mepmoounamuxa

[Tpenmer u 3a1aun MoseKyasspHo-kuHeTnyeckoit Teopun (MKT) u TepmoanHaMuku.

OkcnepuMeHTanbHble qokazarenbcTBa MKT. AGcomoTHas TemmnepaTypa Kak Mepa CpeHeld KMHETHYeCKOH SHEepruu TeIUIOBOIO JIBUKEHUS
yacTull BenlecTBa. Mojenb uaeanbHoro rasa. JlaBinenue raza. CBsi3b MeXAY JIaBJI€HUEM U CpeJHEHW KHHETUYECKOW 3HEpPruei MmocTymnaTeabHOro
TEIUIOBOTO JABM)KEHUS MOJIEKYJI HEAJIBHOTO Ta3a.

Mopnenps naeanbHOro raza B TEpMOJAMHAMUKE: ypaBHeHNE MeHieneeBa - KinaneipoHa, BeIpakeHHe UIsl BHYTPEHHEN 3Hepruu. 3akoH JlaibToHa.
I"a30BbI€ 3aKOHBI.

ArperatHble cocTossHUS BeniecTBa. Da3oBbie nepexo/sl. [IpeodpazoBanue sHepruu B pa3oBbix nepexonax. HacellieHHbIe 1 HEHACHIEHHbBIE
napsl. BnaxkHocts Bo3yxa. Mogens ctpoenus xxuakocrteil. [loBepxHocTHOE HaTskeHHEe. MOJennb CTpOeHus TBEPABIX Tell. MexaHn4yecKue cBOlCTBa
TBEP/BIX TE.

Buytpennsis sneprusi. PaboTa u Tenonepeada kak ciocoObl K3MEHEHUs! BHyTpeHHeN sHepruu. [1epBblil 3aKOH TepMOIMHAMUKH. ATnabaTHBIN
npouecc. Bropol 3ak0oH TepMOJMHAMUKH.

[TpeoOpa3zoBanus suepruu B Teriobix MamuHax. KITJ[ TennoBoit mammusl. [ukn KapHo. Dxonorndeckue npoOieMsl TEMIO3HEPTreTUKH



dnekmpoounamura
IIpenMeTr m 3amaum SNEKTPOAMHAMUKH. DJIEKTPUYECKOE B3aMMOACHCTBHE. 3aKOH COXPAHEHMs MIEKTPUYECKOro 3apsaa. 3akoH Kyiona.
HanpsikeHHOCTD M MOTEHIHAI AIEKTPOCTATHYECKOTO N0JIsA. [IpUHIKII CylIepro3uLUU 3JIEKTPUYECKUX Tosei. PasHocTs norennuanos. [IpoBoaHuKH
U IUDJIEKTPHUKH B 2JIEKTPOCTATUYECKOM I10JI€. DJIEKTprudecKas eMKOcTb. KoHaeHcaTop. DHeprus 3JIeKTpU4YECKOro MOJIA.

[TocTostHHBIN 3nekTpuueckuil ToK. DnekTpoasikymas cuia (3C). 3akon OMa I MOTHOM AIEKTPUUECKOM Ienu. DIEKTPUUECKUl TOK B
MeTaJulax, IEKTPOIUTaX, MOITYIPOBOJHHUKAX, ra3ax u Bakyyme. Ilnasma. Dnekrponus. [lomynpoBonHukoBsie mpudopbl. CBEPXIIPOBOIUMOCTb.

MarnutHoe nosie. Bekrop MarHMTHOW MHAYKUMH. [IpHHIMI Cynepno3WIMM MAarHUTHBIX IOJIed. MarHuTHOE 10JIe NPOBOJHHUKA C TOKOM.
JleiicTBrE MarHUTHOIO NOJIS HA MPOBOJIHUK C TOKOM U ABIKYILYIOCA 3apshKeHHYI0 yactuny. Cuita Amnepa u cuia JIopenuna.

IToToxk BeKTOpa MarHUTHOM MHIYKLIMH. SIBJIIEHHE 3JEKTPOMAarHUTHON MHIYKIMH. 3aKOH 3JIEKTpOoMarHUTHOW uHAyKuuu. DJ[C MHOyKIUM B
IBKyHUXcs npoBonHukax. [Ipasuiio Jlenna. SIBinenne camonnaykunu. IHIyKTUBHOCTE. DHEPrus 2J1€KTPOMAarHUTHOTO 110JIs1. MarHuTHBIE CBOMCTBA
BEILECTBA.

OnexkTpoMarHuTHele Kosnebanus. KonebarenbHblii KOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KosleOaHUs. BbIHY)XI€HHbIE 3J€KTPOMarHUTHBIE
konebanus. Peszonanc. Ilepemennbiii Tok. KoHnmeHcarop u karymika B Iend NMEpPEeMEHHOTO Toka. lIpow3BoAcTBO, mepemada u TOTpeOiieHHE
JIEKTPUUECKON SHEPIUu. DiIeMEHTapHas Teopus TpaHCPopmaTopa.

DneKkTpoMarHuTHoe moJjie. BuxpeBoe anekTpuueckoe mose. DJIeKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJH. JlMama3oHbl
3JIEKTPOMAarHUTHBIX U3YyYEHUH U UX PAKTUYECKOE MpUMEHEHME. [[pMHIMIIBI pagroCBA3U U TEIEBUACHNUS.

['eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacpoCTpaHEeHUE CBETAa B OIHOPOAHOM cpefie. 3aKOHbI OTpa)KeHHUs U npeoMieHus ceera. [lonHoe
BHYTpEHHee oTpaxeHue. Onrudeckue npudopsl.

Bonnoseie cBoiictBa cBeta. CxopocTh cBeta. MaTepdepennus ceera. Korepentnocts. dudpakuus ceta. [lonspuzamnus ceera. ucnepcus
ceeta. [IpakTnueckoe MPUMEHEHNE YIEKTPOMArHUTHBIX U31y4EHUH

OcHo6bl cneyuanbHoil meopuu OMHOCUMEIbHOCHU
WMHBapHaHTHOCTh MOJYJISl CKOPOCTH cBeTa B BakyyMe. [IpuHuun otHocuTenbHOCTH DifHIITENHHA. [IpocTpaHCTBO M BpeMst B criellnaibHON
TEOPHH OTHOCUTEIBHOCTU. DHEPIUs U UMITYJIbC CBOOOAHOM yacTuIlsl. CBA3b MacChl U SHEPTUU CBOOOJHON YAaCTHIIBI. DHEPTHs MTOKOSI

Keanmoesasn ¢uzuka. Quzuka amoma u amommnozo aopa

[Ipeamer u 3a1a4un KBAaHTOBOM (U3HKH.

TenoBoe n3nyuenue. Pacnpenenenue sHepruu B CieKTpe aOCOMOTHO YEPHOTO Tela.

['unoreza M. I1nanka o kBanTax. ®otodddekrt. Onbiter A.I'. CTonerosa, 3akoHb! poTodddhexra. YpaBHeHue A. DUHIITEIHA 1715
dororddexra.

®oton. Onertel [1.H. Jlebenea u C.1. BaBunosa. ['unoresa JI. ge bpoiins o BOJHOBBIX cBOMCTBaxX 4acTHIl. KopmycKyasipHO-—BOJTHOBOU
nyanusMm. udpaxmus snekrponos. [asnenue cBeta. CooTHolIeHHE HeonpeaeaeHHocTel [ eiizenoepra.

Mopenu ctpoennst atoma. O0BsICHEHNE JTUHEHYATOTO CIIEKTPa BOJIOPOJIa Ha OCHOBE KBaHTOBBIX mocTynatoB H. bopa. CrionTanHoe u
BBIHYKJICHHOE U3JTyY€HUE CBETA.

CocraB u cTpoeHHe aTOMHOTO sifipa. M3oTombl. SnepHbie cumbl. [ledeKkT Macchl U SHEPTHUS CBS3H sIpa.



3aKOH palMOaKTUBHOTO pacnaja. SaepHble peakliuy, peakuy JesieHns U cuHTe3a. Llennas peakuus neneHus saep. SnepHas sHepreTuka.
TepmosiepHbIil CUHTES.
OnemeHTapHble YacTULbl. DyHIaMEHTaJIbHbBIE B3AUMOACHCTBUA. Y CKOPUTENH JIEMEHTAPHBIX YaCTHI]

IlepeyeHb NPaKTHYECKHUX U JIA0OPATOPHBIX PadoT
Ilpamvle uzmepenus.
—cpaBHEHHE Macc (IT0 B3aMMO/ICHCTBHIO);
—U3MEpPEHHE CUII B MEXAHUKE;
—HU3MEepEeHHNe TeMIIePaTypbl )KUJIKOCTHBIMU U IIU(PPOBBIMU TEPMOMETPAMH;
—OILIEHKA CHUJI B3aUMOJIECUCTBUS MOJIEKYJ (METOJIOM OTpPbIBA KaIlElb);
—HU3MepeHne TePMOJUHAMUYECKHUX TapaMeTPOB ra3a;
—u3mepenue DJ[C ucTouHMKa TOKa;

Koceennvie usmepenus:

—U3MepEeHUe YCKOPEHUs CBOOOIHOTO Ma/IeHUS;

—OIpeiesIEHUE S3HEPTUN U UMITYJIbCA [10 TOPMO3HOMY ITYTH;

—U3MEpEeHUe y/1eIbHOM TEIUIOTHI IJIaBJICHUS JIbJA;

—HU3MEpEHNE BHYTPEHHErO CONPOTUBIICHUS HCTOYHUKA TOKA;

—OIIpe/IeJIeHUEe [T0Ka3aTels MPEeIOMIICHHSI CPE/Ibl;

—u3MepeHue (HPOKYCHOTO PacCTOSHUS COOMPAONICH U pacCEeUBAIOIICH JINH3;

—OIpeeNICHUE ITTNHBI CBETOBO BOJIHBI;

—olpeziesieHue UMITYJIbCa U SHEPTUH YaCTHIIbI IPU ABMKEHUH B MAarHUTHOM 10J1€ (110 poTorpadusim).

Haonrooenue senenuii.

—Ha0I0/IeHNE MEXaHUYECKHX SBIICHUI B MHEPIIUATBHBIX U HEMHEPIHAIBHBIX CUCTEMaX OTCUETa;
—Ha0JII0/IeHUE BEIHYKJEHHBIX KOJIeOaHUH U PE30HAHCA;

—HaOmonenue tudpdys3uu;

—HaOITI0/ICHUE SIBIICHUS DJICKTPOMArHUTHOW WHIYKIIHH;

—Ha0II0/IeHUE BOJTHOBBIX CBOMCTB CBeTa: nudpakius, nHTepdepeHIIHs, MOIIPU3aIUs;
—Ha0II0JICHUE CIIEKTPOB;

—BeUepHue HaOII0IeHNs 3Be3/1, JIYHBI U TUIaHET B TENECKOM WU OMHOKIIb.

Hccneoosanus.

—UCCIICJIOBAHKE JBUKCHHS TeJla, OPOIIICHHOTO TOPH30HTAIBHO;
—HCCIIeIOBAaHNE KaueHUs! IIMIIMHPA M0 HAKIIOHHON TUIOCKOCTH;
—HCCIIeJIOBAHUE N30ITPOIIECCOB;

—HCCIeI0BaHNE OCTHLIBAHUSA BOIBI;



—HCCJICIOBAHUC 3aBUCUMOCTHU HAIIPSAKCHHUA HA TTOJIOCAaX UCTOYHUKA TOKA OT CUJIBI TOKA B IICIIN;
—HCCJICAOBAHUC 3aBUCUMOCTHU CHJIBI TOKA YCPE3 JIAMITIOYKY OT HAIPSKCHUS HA Heﬁ;

—HCCIICA0OBAaHHNC ABJICHUA BHGKTpOMaFHPITHOfI WHIAYKIWH;

—HCCJIICAOBAHUC 3aBUCUMOCTHU YyI'Jia IPCIIOMJICHUA OT YIJia MMaACHUA,

—HUCCIICAOBAHUC 3aBUCUMOCTHU PACCTOAHUA OT JIMH3BI 10 I/I306pa)I(CHI/I$I OT pacCTOSAHUA OT JIMH3BI 10 IPCAMETA,

Ilposepka zunomes (6 mom uuciie umMelOmMcsa HegepHble):

—TIpH JBMKEHUH OpYCKa M0 HAKJIIOHHOW TUIOCKOCTH BpEMsI TICPEMEIICHHSI Ha OTPECIIEHHOE PACCTOSTHUS TeM OOJIbIie, yeM OOoJIbIe Macca
Opycka;

—TIpH JBWKEHUH OpYCKa MO HAKJIIOHHOHW TIOCKOCTH CKOPOCTh MPSIMO TPONOPIIMOHATIHHA ITYTH;

—TIpH 3aTyXaHUU KOJIeOaHUH aMIUIATY/[a 0OpaTHO MPOIOPIIMOHAIBHA BPEMEHH;

—KBaJIpaT CPEIHETO MepPEeMEIeHUsI OPOYHOBCKOM YaCTHIIBI IPSIMO TIPOIIOPITUOHATICH BpeMeHU HabmoaeHwus (1o Tpekam [leppena);

—CKOPOCTh OCTBHIBAHUS BOIbI INHEHHO 3aBHUCHUT OT BPEMEHH OCTHIBAHUS;

—HaNpPsDKEHUE TIPY TIOCIIEI0BATEIFHOM BKITFOUSCHUH JIAMIIOUKH U PE3UCTOPA HE PABHO CyMME HANPsDKCHUN Ha JIAMIIOUKE U PE3UCTOPE;

—YTOJI MIPEJIOMJICHUS TIPSIMO MPOTIOPIIMOHANICH YTy TaICHUS;

—TIPH IJIOTHOM CIIO’KEHUH JIBYX JIUH3 ONTHYECKUE CHITBI CKJIAIbIBAIOTCS;

Koncmpyuposanue mexnuueckux ycmpoiicmae:

—KOHCTPYHPOBAaHUE HAKIOHHOM MIOCKOCTH ¢ 3ananubiM KITJT;

—KOHCTPYHPOBAHUE PhIUaXKHBIX BECOB;

—KOHCTPYHPOBaHHE HAKJIIOHHOM MJIOCKOCTH, IO KOTOPOH OpYCOK JABMXKETCS C 33JaHHBIM YCKOPEHUEM;
—KOHCTPYHPOBaHHUE JIEKTPOBUTATES;

—KOHCTpPYUpPOBaHHE TpaHCHOPMATOPa;

—KOHCTPYHPOBaHUE MOJEININ TEJIECKOIa WK MUKPOCKOTIA.
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